Abstract. During the Nomad Rover Field Experiment in the Atacama Desert (Chile), a potential fossil was identified in a boulder by the science team remotely located at NASA Ames Research Center, California. The science team requested the collecting of the boulder that was returned for laboratory analysis. This analysis confirmed the evidence of paleolife. As the first fossil identified and sampled by a remotely located science team using a rover, we use the case of sample 1-250697 to describe the process, both in the field and later in the laboratory during the rock analysis, which led to the identification, characterization, and confirmation of the evidence of paleolife evidence in 1-250697. We point out the lessons that this case provides for future Mars sample return missions.
Sample 1-250697 Discovery and Approach for the Search of Paleolife Evidence
The rock sample 1-250697 was discovered and documented by the remote science team and sampled on the third day of the Nomad rover field test during the science on the fly experiment. During this particular day of the experiment the emphasis was put on the role of mobility in helping document a landing site area, and 75% of the operation time was 7807 devoted to the traverse, while only 25% was used to actually document science targets during stops. During the previous two days of the "Mars mission" experiment the science team had investigated two areas east and southeast of the new starting point selected for the science on the fly experiment (Figure 2 ). Thus the science team members already had a set of observations and preliminary interpretations they could refer to in their selection of significant science targets (stops on traverse) they wanted to explore. Their objectives were to send the rover to these science targets and acquire as much information as possible about the local geology, biology and climate using the imaging systems on board Nomad.
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Target Selection
The remote science team designed a traverse that included science targets potentially representative of the test site area. This selection was made using the aerial photographs one stereo color high-resolution image on a close-up to try to assess the nature of the rock and the "anomalous" feature on its upper side. After the high-resolution stereo-color image was taken and compared to the surrounding rocks, the rock was noted to contain an "anomalous clast...possible fossil" by the unpublished remote science team operation daily log, (1997), which proposed three preliminary interpretations: (1) a fossil, (2) a chert nodule, and/or (3) an iron-rich conglomerate clast. The overall imaging sequence took 11 min (2% of the total operation time for the day). After the documentation of the science target the science team decided to cache the sample and requested that it be returned for analysis. Then, a command to continue the traverse was given, and the science team discontinued the investigation of site 4, thus missing more obvious fossils of coquinae and organic matehal at this site.
Sample Return, Laboratory Analysis, and

Reconstruction of Paleoenvironments
After the test the sample acquired by the remote the science team was returned to NASA Ames Research Center. After several inconclusive hand examinations, the rock was sent to the Department of Geosciences at the University of Iowa for laboratory examination. It is important to point out that no information was provided about the origin of the rock, its age, or provenance to the researchers who undertook the analysis. The following sections describe the laboratory analysis of the thin sections and their interpretation as they appear in the report, before any information had been revealed.
Thin Section Analysis
The rock was shipped to the University of Iowa Department of Geosciences, where the specimen was examined with the naked eye and using a 10X hand lens. On the basis of these observations two thin section locations were selected. The regions thin sectioned consisted of (1) an area that contained small (2-4 cm), fractured chert (chalcedony) nodules suspended in the carbonate matrix of the rock and (2) an area that consisted primarily of carbonate matrix with small quartz-filled fractures. Polished thin sections were prepared using standard techniques. A third thin section, partially broken during the shipment, prepared for NASA Ames Research Center earlier in the study, was also provided.
The three thin sections of the rock sample were examined using a petrographic microscope (Olympus BH-2) at 25X and 100X magnification under plain, cross-polarized, and circular polarized light. The rock consists of a groundmass of cryptocrystalline to microcrystalline calcite ( 
The Critical Notion of Environment and the
Role of Mobility
The shape of the anomalous clast, and the remotely interpreted environment in the vicinity of site 4, supported the' tbssii hypothesis. As a potential fossil, the rock was sampled and numbered by the field team upon request of the remote science team. After hand examination the preliminary interpretation of the field team in Chile about the rock's origin was a possible lacustrine limestone, conglomerate (in) proximity of an ancient coastline. The material corresponds to reworked fossiliferous material from the Jurassic Age (G. Chong, unpublished field report, 1997). Field hand inspection of the sample also confirmed the presence of advanced chertification process.
Site 4 showed that the imaging system was an important strategic and tactical tool, the utility of which cannot be denied in a reconnaissance of surface fossil records. In the context of Mars exploration with probably very similar environments (lake shorelines, channels, and possibly altered iron-rich carbonate units in outcrops), the primary tools for the rover reconnaissance and selection of potential study areas will remain the imaging system. Using only the imaging system, a correct area characterization of the basic geology and stratigraphy deduced from preliminary remote site exploration led the science team to site 4 and then to spot sample 1-250697 on the fossiliferous unit.
This notion of becoming familiar with the explored environment is fundamental in the quest for life on Mars, and our ability to characterize it will be critical. Both in the case of sample 1-250697 and later in the case of the meteorite search during day 4 of the Nomad science experiment [Cabrol et al., this issue], the science team identified the correct rocks because they looked different from the surrounding environment with which the science team had become familiar. We might not be able to positively recognize life on Mars when we see it, or even when we pertbrm spectrometry on rocks, but the identification of 1-250697 and its sampling prove that we can certainly increase our chance for success by a proper approach and exploration strategy. An interesting aspect of the discovery of 1-250697 is that it did not happen during the two previous days of site investigation, when the science team was performing a thorough inspection of the test site on a limited area, a strategy which is comparable to the one used during the We now consider one of the most favorable cases by assuming that life appeared on Mars sometime at the beginning of its history [dakosky 1997, 1998, 1999] [Tanaka, 1986; Tanaka et al., 1992] . This knowledge has been acquired from orbit with Mariner 9, Viking I and II, and the ongoing Mars Global Surveyor Missions, after the observation of geological units visible at the surface. Detailed rock unit stratigraphy (origin of the units, thickness of the outcrop) at local scale is a painstaking task that was difficult at Viking resolution and only locally performed from orbital images. It took hundreds of years of field investigation including drilling, sounding methods, and recently, remote sensing, to acquire the local, regional, and global knowledge about the evolution of Earth. We are just starting to build this database on Mars.
Fossils on Mars could potentially be found in outcrops, in their vicinity, or anywhere directly at the surface if recent impact cratering has excavated ancient fossiliferous units and exposed fossils at the surface. This last case could be the more favorable to find fossils because it associates rapid burial and protection from destruction with recent exposure to the surface [Farmer et al., 1999] . In this scenario we should be ready to identify rocks and fossils completely out of their original geological context. An impact crater might have ejected rocks kilometers away from their original unit. They are also likely to have excavated hundreds of meters deep into the Martian crust (and therefore in time), preventing us from knowing the age and the extent of the unit if it does not have any surface expression. How then to discriminate between a local geological occurrence (singularity) and the evidence of a dramatic geologic, climatic, and/or biologic change? What conclusions can we draw from a sample? Part of the answer resides in the number of samples and the places where we will sample on Mars. We need to have a number of samples that is statistically valid and representative of the geological setting of the explored area. We also need rovers that can cover kilometers in a relatively short amount of time to reach the boundary of unit exposures or, at least, surface expression of the geologic units to which the samples belong. It is critical to be capable of sending a rover to the site where the rock sample originates to facilitate the reconstruction of the geological context. That might be possible in the case of rocks and/or fossils recently exposed by young craters or rocks transported short distances from their outcrop by erosion and transportation agents. That might not be possible in outwash plains where the rocks are coming from hundreds of kilometers aways, have multiple origins and ages, and are mixed together. The more we sample all over the planet, the better the "big picture" of the Martian evolution will appear, and the better we will be able to replace the samples in their evolutionary context. In the mean time, our recommendation for the Mars sample return missions would be that the selected landing and survey sites include as a high-priority the possibility for the science teams to replace their samples in their geological and evolutionary context.That implies the presence of outcrops, exposures, and terraces. It also requires that the sampling of rocks and soil be done in places were we will be able to, at least roughly, identify in situ the stratigraphic sequence and extrapolate it at global scale.
